INTRODUCTION
The controversy about pertussis vaccine which has been going on all over the world is still raging. The the whole cell vaccine.1 Nevertheless the authorities of most countries strongly recommend general vacci nation for pertussis because they consider that the benefits of vaccination substantially outweigh the risks.2 '6 In a few European countries official or public opin ion has been different. In Italy vaccination again3t pertussis is not practiced. 7 In the Federal Republic of. In Sweden immunization against pertussis was in troduced at the beginning of the 1950s. After 1965 most children received three doses of vaccine against diphtheria, tetanus and pertussis at 4-to 6-week in: tervals between the ages of 2 or 3 and 6 months. Nobooster was given later on.
In 1979 pertussis vaccine was withdrawn in Sweden, mainly because its protective efficacy was ques tioned.10-11 The decision to cancel pertussis vaccina tion was preceded by an intensified surveillance oftttf1 current situation, which is still going on.
The aim of this report is to describe the epidemic1'' ogy of pertussis in Sweden after the cessation o'1 general vaccination in 1979 with special regard to tWj attack rate and the seriousness in the unimmuniJ* population.
METHODS
Statistics on pertussis are compiled at the Depart ment of Epidemiology, National Bacteriological 1* j. oratory, Stockholm, on the basis of reports from [°s ources.
1. Reports from the regional medicalSince 1911 these monthly reports enumerate pat The number of pertussis patients hospitalized in 1980 was obtained from the National Board of Health and Welfare covering 19 of the 24 counties and 81% of the population. From these figures, which were obtained by year of birth, the total number of children born in 1980 who had been hospitalized in 1980 in the whole of Sweden was extrapolated.
4. Reports from the child health centers. Since January, 1982, reports have been sent once a year from a sample of about 300 child health centers on the total number of children per year of birth who are being supervised at the child health center and the number who have had pertussis during the previous year or earlier. The reports are based on the infor mation supplied by the parents and entered in the children's health records. Information was obtained in January, 1982 January, , 1983 January, , 1984 January, and 1985 concerning an average annual number of 106 000 preschool children (ages 0 to 6 years), covering about 16% of the total child population in Sweden and ranging from 4 to 55% of the child population in 20 of 21 of the total of 24 counties in Sweden.
The cumulative incidence rates and the annual in cidence rates were calculated by the number of chil dren by year of birth who were declared to have had pertussis by the end of 1980, 1981, 1982, 1983 and 1984 and who were reported annually in the period 1981 to 1985 (inclusive), as percentages or numbers per 100 000 of the children registered at the partici pating child health centers. In estimating the annual incidence rate by birth cohorts in 1981,1982 and 1983 , the population of the cohort born during the current year was divided by 2 (Fig. 4) .
Mortality from pertussis is surveyed at the National Bureau of Statistics in Stockholm, through the regis ter of causes of deaths. Morbidity before 1979. Since the beginning of the present century the epidemic curves of pertussis cases reported by the regional medical officers have fluctuated, with a peak usually every fourth year and occasionally every third or fifth year (Fig. 1) . After 1950 the curve descended from the highest figure of 20 000 reported cases (271 cases per 100 000 popula tion) in 1957 to the lowest figure of 762 (9 cases per 100 000 population) in 1972. After a 10-year period of The cessation of pertussis vaccination was followed by a relatively calm period with its lowest level in mid-1981, when about 100 cases per month were reported from the regional medical officers. The next outbreaks occurred in the periods from October, 1982, through December, 1983, and from December, 1984, through January, 1986. The peak was observed in November, 1985, comprising 1700 cases reported by the regional medical officers (Fig. 2 ) and about 1200 cases con firmed by culture (Fig. 3) .
Annual incidence rate. Table I Annual incidence rate of cases reported per 100 000 of the population of all ages and of preschool children (0 to 6 years of age). Ratio between the reports from the child health centers and the bacteriologically confirmed cases and the hospitalized patients, respectively. were from children younger than 12 months of age and 69% were from children ages 1 to 6 years (Table  3) . After 1979 there was a shift of the cases towards the age group younger than 12 months, which de creased in the period 1983 to 1985 in parallel with the increase of the absolute number of cases. In Table 4 are shown the age-specific incidence rates of bacteri ologically confirmed pertussis cases in the period 1981 to 1983 in comparison with the age-specific incidence of all pertussis patients hospitalized during the same period. The sex distribution demonstrated a slightly higher rate in females (52% of all cases confirmed by culture and 54% of the patients hospitalized). In adults (>15 years) the majority were females (78% of cases confirmed by culture and 84% of patients hospital ized).
Seriousness of pertussis. Hospitalization. In 2282 pertussis cases hospitalization was reported during the period from 1981 to the end of 1983. The diagnosis was confirmed by culture in 40% and by serology in 6%. The percentages of bacteriologically confirmed pertussis cases hospitalized were 7% of all cases (all ages) and 31% in children younger than 12 months of age (Table 5 ).
The 1098 patients hospitalized before the age of 12 months included 552 children younger than 6 months.
The number of cases by month of admission is shown in Fig. 6 . Forty-nine of the patients had been admitted to the hospital for reasons other than per tussis (most often surgical problems) but were found also to have pertussis. Half of the patients (1163) were treated in the hospital for 1 to 3 days, while 167 patients (7%) stayed as long as 15 to 65 days (mean, 20 days). The mean duration of the hospital stay was 8 days for infants younger than 6 months of age, 6 days for children between 6 and 11 months of age and 4 days for patients older than 12 months.
Complications (Table 6 ).. Neurologic symptoms were reported in 90 patients (4%). Eleven children were considered to have generalized encephalitis. Pneu monia was diagnosed by chest roentgenograph in 321 children (14%). Eleven children (0.5%) including one fatal case received assisted ventilation; all had been born in the period 1979 to 1983. They had pneumonia and 7 also had neurologic complications. According to the available information, another 170 children (7%) received intensive care and/or oxygen or parental The statistics on bacteriologically confirmed cases are influenced by the inclination among different phy sicians to take specimens in order to make accurate diagnoses, which depend on, among other things, the distance to the laboratory and the epidemic situation. Hospital admission is affected by several factors be sides the severity of disease, for example the age of the patient and the parents' ability to take care of the child at home, their confidence that they can do so and also the distance to the hospital.
The two other surveillance methods are limited as regards the diagnostic criteria; the number of bacte riologically confirmed cases and the criteria estab lished for the other cases reported are unknown. Apart from that notifications from the regional medical of ficers are not a reliable measure of the occurrence of pertussis, because many children with pertussis do not see a doctor. Several cases receiving medical care are not reported either; pediatricians and doctors special izing in infectious diseases, who often treat pertussis patients, are not among those obliged to send in re ports.
Reports from the child health centers depend on the readiness of the nurses to ask the parents if and when their children have had pertussis. The diagnosis is uncertain when it is based only on the history received from the parents. The discrepancies in the attack rate as between different birth cohorts may be influenced by the fact that the histories of the youngest children are more reliable, because they have closer contacts with the child health center during their first 12 months of life.
Despite the limitations of the 4 different reports, the results were congruent both as regards the epi demic fluctuations and as regards the annual and cumulative incidence rates. There was a relatively constant relationship between the incidence of cases reported from the laboratories and from the child health centers (ratio, 1:3 to 1:4). Although the reported figures of the occurrence are certainly lower than in reality, they reflect trends. The discrepancies in the incidence as between the different immunized and unimmunized birth cohorts were reproduced repeat edly during five consecutive years in the two different reports, one nationwide from the laboratories and the other from the child health centers based on a sample of children ages 0 to 6 years. Our evaluation of pertussis in the unimmunized ' ; child population gave an answer to the question of ' whether pertussis nowadays is a harmless disease ; which does not demand general vaccination. The pres-: ent situation regarding pertussis in Sweden and the low efficacy of the antimicrobial treatment21 indicate an urgent need to prevent the disease by general, vaccination as soon as a safe and effective vaccine is ; ' available.
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